Increased adenine nucleotides in liver mitochondria after mannoheptulose injection in vivo.
In adult rats, mannoheptulose injection causes a transient decrease in the serum insulin-to-glucagon ratio and a concomitant increase in serum glucose concentration. These effects attain a maximum 1 h after the injection and then decline toward normal. Correlated with the hormone changes is a dramatic increase in the adenine nucleotide content (ATP + ADP + AMP) of liver mitochondria, which peaks to over 50% of control values at 1 h. The increase in mitochondrial adenine nucleotides must occur by uptake from the cytosol, because the adenine nucleotide content of the whole tissue remains constant. The accumulation of adenine nucleotides by the mitochondria probably occurs over the recently characterized carboxyatractyloside-insensitive transport pathway that allows exchange of ATP-Mg for Pi. The actual mechanism by which net uptake is regulated after mannoheptulose injection has not yet been elucidated; however, changes in the Km or Vmax of the carrier and an increase in the tissue ATP/ADP ratio were eliminated as possibilities. The increase in matrix adenine nucleotide content in response to hormone changes brought about by mannoheptulose was much greater and more reproducible than what is achieved with glucagon injection. Mannoheptulose treatment may therefore be preferable as a model for further study of hormone effects on mitochondrial function.